Educational attainment is a critical determinant of adult life opportunities, both at the individual level in terms of work, health, and financial circumstances and in a broader societal context in terms of demand on social welfare entitlements and workforce development (1) . Data from across countries in the Organisation for Economic Co-operation and Development (OECD) shows a trend of increasing levels of school retention, including high-school completion (2). Nonetheless, Australian data from the mid-2010s shows that approximately 26% of 19 year olds did not have high-school (or equivalent) qualifications (3, 4) . The reasons for high-school incompletion are varied and include poor academic performance, absence from school, and a lack of socioeconomic resources (4) . One likely further important antecedent for high-school incompletion is early-onset psychiatric illness (5) . Like high-school incompletion, psychiatric illness has been shown to be associated with unemployment, poor job quality, low income, financial hardship, and poor housing (6) (7) (8) (9) . The mechanisms via which early-onset psychiatric illness might affect school incompletion include the disruption of academic achievement (e.g., via impaired cognitive function), disrupted behavior, and social responses from teachers and parents who prejudge (and inadvertently limit) student ability (10) . Identifying the contribution of early-onset psychiatric illness to high-school incompletion is necessary to inform effective, targeted prevention and intervention policies. The present study uses longitudinal, prospective data to investigate the specific contribution of early onset of symptoms of anxiety and depression. We use the term distress disorder (DD) to describe likely clinical levels of depression and (generalized) anxiety symptoms, reflecting a transdiagnostic approach that views depression and anxiety as markers of an underlying internalizing or "distress" factor (11) (12) (13) .
Links between early-onset mental disorders and subsequent high-school incompletion have been investigated predominantly by using retrospective data on age of onset. Research from the United States, Australia, and South Africa has found that earlyonset disorders such as anxiety and mood disorders, conduct disorder, and substance-use disorders are associated with highschool incompletion (14) (15) (16) (17) . The reliance on retrospective data is, however, a major limitation (18, 19) , with retrospective data vulnerable to recall bias and imprecise for capturing the timing between disorder onset and high-school dropout. A recent systematic review by Melkevik et al. (19) focused on the association of anxiety and depression with high-school incompletion and demonstrated this overreliance on retrospective data, showing that only 4 of 16 studies employed a prospective design (20) (21) (22) (23) . Closer examination of these prospective studies also revealed 2 key limitations: 1) long time lags between assessments of symptomatology and school outcomes, and 2) inadequate adjustment for socioeconomic confounders and indicators of comorbid risk-taking/externalizing behaviors.
For example, a prospective study conducted by Fletcher et al. (21) used a sibling fixed-effects methodology to control for potentially relevant but unmeasured family and neighborhood characteristics common to both siblings (e.g., family resources, neighborhood crime). Analyses of data from approximately 2,400 adolescents found that greater depression was associated with high-school dropout after adjusting for family and neighborhood indicators; however, the association was no longer significant after controlling for risky behaviors (e.g., substance use). The study used a nationally representative sample of US students in grades 7-12, initially interviewed in 1994, when the Center for Epidemiologic Studies Depression Scale (CES-D) was administered to them. Educational outcomes were assessed 6 years later, when respondents were (on average) 22 years of age. Given that depression is episodic in nature, the long time lag between assessments might have underrepresented episodes of depression. A long time lag also makes it difficult to link experiences of DDs directly with high-school dropout, because it increases the opportunity for cumulative confounding factors, such as adverse family circumstances, to play a substantive role.
In another example, Fergusson and Woodward (20) analyzed data from 1,265 adolescents in New Zealand and found that depression was associated with early school exit but not after adjustment for socioeconomic status (maternal education and family socioeconomic status at birth) and indicators of comorbid externalizing problems (conduct disorder, attention deficit hyperactivity disorder (ADHD), smoking, and alcohol use). In this study, the assessment of mental health and educational outcomes was more proximal. Adolescents were categorized as having major depression between the ages of 14 and 16 years (interviewed at ages 15 and 16 years), and educational outcomes were measured at ages 16, 18, and 21 years. While the analysis adjusted for maternal educational achievement and family socioeconomic status at the time of the child's birth, more recent and time-varying measures of socioeconomic circumstances were not considered.
The present study used a broadly representative, national household survey to prospectively follow a large cohort (n = 1,057) of Australian adolescents across their final years of high school (annual assessment) to assess how the experience of a DD (representing clinical levels of depression and anxiety symptoms) might influence high-school completion. Uniquely, the longitudinal household-study design allowed us to overcome many of the methodological limitations of previous research. We controlled for a comprehensive range of potential confounders over time, including household-and parent-level factors for both mothers and fathers. Because we assessed confounders annually, the analyses considered changing socioeconomic and family circumstances, accounting for both episodic and entrenched socioeconomic disadvantage. We also adjusted for smoking and alcohol use. These risky behaviors are known to be associated with truancy and high-school incompletion and are highly associated with externalizing problems and other forms of substance use.
METHODS

Sample
Data were from the first eight waves of the Household, Income and Labor Dynamics in Australia (HILDA) Survey (release 14.0). Details of the survey methods are reported elsewhere (24) . Briefly, HILDA is a nationally representative longitudinal household panel survey with a multistage sampling design. Interviews have been conducted annually since 2001 with each household member aged ≥15 years. The survey composition is dynamic, with sample loss arising from death or attrition and new respondents entering the sample each wave (e.g., adolescents within a household are eligible to participate when they reach 15 years of age). The HILDA survey was approved by the Human Research Ethics Committee at the University of Melbourne.
A unique subset of data was created that included all 15 and 16 year olds who entered the HILDA survey during the first 4 waves, including their first 5 years of data. Data for all respondents was centered on their first wave of participation (considered year 1 regardless of when they entered the survey). This identified a sample of 1,256 participants aged 15 and 16 years with data at year 1. However, 100 participants had already left school at their first assessment occasion (74% of these were aged 16 years), and a further 99 did not participate in any subsequent waves during the follow-up period, leaving 1,057 respondents. A series of univariate analyses showed that residing in a low-socioeconomic-status area, having no mother in the household, and mother's low educational attainment were the only factors associated with attrition. Table 1 shows respondent high-school completion status over time. Over the study, 673 respondents completed high school (64%) and 295 (28%) exited high school without graduating. The outcome for 89 respondents (8%) was not resolved (6 were still attending school at the final wave). Overall, from year 2 to year 5 (when outcomes were assessed), excluding occasions on which respondents did not participate, there were 2,483 observations. Finally, while item missingness was minimal, it did lead to some further data reduction. In the main model, incorporating a range of individual and household variables (not considering parental characteristics) resulted in missing data for 68 respondents and 253 observations. Most of this missingness was associated with absence of the lagged distress measure, with 27% of these occasions resulting from failure to complete or return the self-completion questionnaire in which mental health was assessed. This missingness was addressed through multiple imputation methods (25) .
Measures
DDs were assessed at all time points using the 5-item Mental Health Inventory (MHI-5), a subscale from the Short Form Health Survey (SF-36) (26). The MHI-5 has been validated against Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Axis 1 diagnosis; has been recommended for screening for anxiety and depressive disorders; and has been used as a measure of likely anxiety and/or depression in epidemiologic surveys (27, 28) . The MHI-5 assesses symptoms of depression and anxiety, as well as positive aspects of mental health, in the previous 4 weeks. Scores range from 0 to 100, with higher scores representing better mental health. The present analyses dichotomized the MHI-5, with scores of less than 50 categorized as having a DD. This cutpoint was chosen on the basis of previous research validating the MHI-5 against diagnosis of anxiety and depression disorders assessed using the Composite International Diagnostic Interview (29) . Preliminary analyses using the HILDA data confirmed the validity of the MHI-5 as an indicator of distress in comparison with the Kessler Psychological Distress (K-10) scale and that the 5 MHI items represent a single "distress" factor (see Web Appendix 1, available at https://academic.oup.com/aje).
High-school completion status. At each year, early school exit was coded as a binary variable, contrasting those who were still at school or had just completed high school (0) with those who had left prior to high-school completion (1) . At each year, respondents were considered out of scope if at their previous interview (year) they reported having completed or left school. In Australia, education policy is generally the responsibility of the 6 states and 2 territories, resulting in some differences in how education is structured across different jurisdictions. However, the general progression through school involves a year of preparatory school at age 5 years (kindergarten), followed by 6 years of primary school, and 6 years of high (or secondary) school (ending in 12th grade). Attending school is compulsory until the end of grade 10 (15 or 16 years old), with some minor variations between states (30).
Covariates. Covariates included basic demographics at baseline (sex, age). Household indictors included a measure of region/remoteness, housing tenure (renting vs. other), residence in a socioeconomically disadvantaged area (lowest 30% of SocioEconomic Index for Areas (SEIFA)), and low level of household income (bottom quintile). A number of indicators of parents' circumstances were included for mothers and fathers: presence in household (either not in household or nonresponder), high-school incompletion, postschool qualifications, receiving income support payments, employed versus unemployed, and employed (currently or previously) in a low-skill occupation. Binary variables representing adolescents' current smoking status (yes = 1) and alcohol consumption (at least weekly = 1) were included. "Time in study" (years) was also included.
Analyses
Descriptive statistics from the baseline sample were initially calculated. A series of discrete-time survival analysis models examined the association of prior (12-month lagged) DD (and lagged covariates) with an indicator of early school exit. Discrete-time survival analysis is appropriate given the annual data collection. Preliminary models over the 4-year follow-up period showed that time to early school exit (or censor) was appropriately represented by a linear term, with each additional year at school decreasing the odds of early exit by 18%. A standard approach to model building was employed with variables with a univariable P ≤ 0.2 included in a preliminary multivariable model. Backward elimination was then used to remove variables that no longer met these criteria without leading to poorer model fit (evaluated by comparing log-likelihood statistics) or altering the coefficient of the key covariate by 15% (model A). Two key potential confounders of the association between DD and early school exit (lagged smoking and alcohol consumption) were added at a final model step (model B). Potential sex differences were evaluated by the inclusion of an interaction term (given that sex was identified as a potentially important mediator by Melkevik et al. (19) ).
The main analyses were weighted by the responding person sample weights included in each wave of HILDA to adjust for nonresponse/selection (see Watson (31) ), and multiple imputation (using chained equations to generate 20 imputed data sets based on 10 cycles) was used to address potential bias due to missing data on covariates. A series of further sensitivity analyses were conducted (see Web Appendix 1) to address potential study limitations: excluding respondents who completed high school in the current year, calculating inverse probability weights to adjust for attrition, using random effects logistic regression models, limiting analysis to respondents who entered the study at age 15 years, and testing the robustness of MHI-5 scale.
RESULTS
Descriptive analyses
The baseline (year 1) characteristics of the analysis sample are presented in Table 2 . Overall, adolescents who subsequently left school early were significantly more likely to live in rental housing, to not live with their mother, and to report DD, current smoking, and regular (weekly or more frequent) alcohol consumption (based on χ 2 tests of association). Preliminary analysis showed that a model including a measure of time-varying DD was superior to a model comprising only baseline DD (log likelihood χ 2 = 7.93, degrees of freedom = 1; P = 0.005).
Discrete-time survival analyses
Initial univariable discrete-time survival models showed that all covariates except baseline age and parental employment characteristics (workforce status and occupational skill level) were associated with early school exit with P ≤ 0.2 and were, therefore, included in the early phase of multivariate model building. The first model (model A; Table 3 ), having deleted covariates no longer associated with the outcome, showed that adolescents who reported DD had twice the odds of early school exit in the following year in comparison with those without DD (odds ratio = 1.99), having controlled for sociodemographic characteristics, economic circumstances, and parental characteristics.
The final model (model B) incorporated the measures of adolescent substance use (lagged smoking status and alcohol consumption). While smoking was associated with increased odds of early school exit, DD remained significant, with respondents with DD having 74% greater odds of leaving school early the following year compared with those without DD. Being male, living in rental housing, having no father in the household and having a mother who left school early were also characteristics associated with early school exit. On the basis of this model, we consider the likelihood of early school exit for an adolescent boy, who does not smoke or regularly drink alcohol, who lives in rental accommodation with his father (who receives income support payments), and whose mother did not complete high school. While a boy in these circumstances without DD had a likelihood of 22% (95% confidence interval: 11.5, 33.3) of early school exit, the likelihood of early school exit for an adolescent in the same circumstances but with DD was 34% (95% confidence interval: 17.8, 49.8).
Sensitivity analyses confirmed the robustness of the results (see Web Appendix 1). The inclusion of a term for interaction between sex and DD did not improve model fit (log likelihood χ 2 = 2.59, degrees of freedom = 1; P = 0.107), although coefficients were greater for girls than for boys. An initial model that did not adjust for nonresponse, attrition, and missing data (see Web Table 1 ) produced similar odds ratios for the association between DD and early school exit, as did models using the continuous MHI scale (see Web Table 2 ) and models testing the MHI items for depression and anxiety separately (see Web  Table 3 ). The exclusion of adolescents who completed high school in the target year (see Web Table 4 ) and random effects models (see Web Table 5 ) produced similar (or somewhat stronger) odds ratios for the association between DD and early school exit. Restricting the analysis to those initially aged 15 years produced slightly weaker coefficients (see Web Table 6 ). Supplementary analyses S4-S6 outline the details of various models aimed at reducing bias (see Web Tables 7-10). Housing tenure, renter 20 17 27 No father in household 20 19 23 No mother in household 4 4 5
Father did not complete high school 18 17 20 Mother did not complete high school 37 33 49 Father is current welfare recipient 7 6 11
Mother is current welfare recipient 19 17 27 Distress disorder (MHI-5 <50) 8 7 12
Current smoker 6 3 15
Regular alcoholic consumption (weekly or more frequent) 
DISCUSSION
The findings from this prospective study provide strong evidence that adolescents experiencing a DD (depression/anxiety symptoms) are at greater risk of high-school dropout than are those who are not. The relationship between DD and subsequent high-school dropout remained significant after taking account of a broad range of socioeconomic circumstances (including household-and parent-level factors) as well as adolescents' alcohol and tobacco use.
In the context of previous research, while several retrospective studies have similarly pointed to a strong link between early-onset mental health disorders and high-school incompletion (14) (15) (16) (17) , the findings of prospective research focused on anxiety and depression have varied depending on the lag between interview dates and the sociodemographic and health behavior covariates (19) (20) (21) . The present study represents a significant advance on previous research in that the models controlled for household and parental socioeconomic circumstances (as they vary over time), both of which are strongly related to high-school completion. The present study is also unusual in its application of multiple waves of data, spaced annually. The repeated measurement of DD and other covariates over time enabled consideration of the proximal association between experiences of DD in adolescence and subsequent high-school dropout. We showed, for example, that a measure of lagged DD was a significantly better predictor of highschool dropout than a time-invariant measure of DD at age 15 years, demonstrating the importance of multiple-wave data on mental health as opposed to baseline data alone. The importance of anxiety and depression for subsequent high-school incompletion was evident in the finding that the association endures after taking account of tobacco and alcohol use, which are each strongly and independently associated with high-school dropout. (We note that this inclusion may represent an overcorrection because substance use could be a response to the experience of anxiety and depression symptoms).
This study adds weight to the hypothesis that early-onset DD disrupts the opportunity for adolescents to successfully attain important social and economic milestones, such as highschool completion. However, there are other important indicators of educational disruption, such as school absence (due to poor psychological health or truancy), poor student engagement, and poor academic achievement (32) (33) (34) . High-school dropout likely represents the endpoint in a series of disruptions in relational and academic growth that are influenced by, and in turn influence, anxiety and depression symptoms. While high-school incompletion is the endpoint in this investigation, it is important to consider postschool transitions such as entering vocational training, university education, and employment. Despite disrupted schooling, some individuals will find new pathways to further education and employment, while others will be unable to do so (5, 35) . Given that roughly half of all mental disorders have their onset during adolescence (midteens) (36) , there is great scope to more robustly delineate the impacts of early DD on educational and socioeconomic opportunities and to generate new data on the personal, social, and economic benefits of early intervention.
A number of limitations should be noted. Diagnostic measures of mental health (i.e., mental disorders) were not available. However, the MHI-5 score is a valid indicator of depression and anxiety in the general community (29) . The HILDA survey included no information on the school environment, academic achievement, or school absence, nor did it include psychometric measures of externalizing or conduct behaviors. Australian data has shown that high-school completion is strongly associated with academic performance (4) and with externalizing behaviors (20) . It may be that DDs are a consequence of these underlying factors. However, we adjusted for a range of sociodemographic and substance-use measures that would also likely be associated with these academic and behavioral factors. This study also did not consider different school settings, such as contrasting private or public schools. The present results showed a relatively high rate of high-school noncompletion (28%), but this is consistent with census and other data on high-school completion published by the Australian Bureau of Statistics and other reputable sources (37, 38) . Because the HILDA survey is restricted to respondents aged 15 years or older, we did not capture those who left school very early. However, analysis restricted to 15 year olds eliminated most of this missingness and produced the same pattern of results. It is also important to recognize that, with time and perhaps the resolution of their DD, some in their late teens or early 20s without high-school qualifications may return to education. The present study, by design, did not consider return to study or longer-term outcomes. This is an important direction for further research. Similarly, while not significant in this study, sex differences in the association between DD and school dropout warrant further consideration. Despite these limitations, this study provides unique longitudinal data on the mental health and social circumstances of adolescents and their parents/households. The range of sensitivity tests conducted (applying different methods, measures, weights and multiple imputation) demonstrate the robustness of the findings.
In conclusion, the present study followed a large cohort of Australian adolescents across the final years of high school. Experiencing clinical levels of depression and anxiety symptoms during early adolescence was associated with increased risk of high-school dropout. The findings support calls for mental illness prevention and early intervention programs targeting adolescents and the school environment. In the Australian setting, such services and programs are becoming common (e.g., Headspace, beyondblue schools program, and MindMatters). The evaluation of these programs should consider social and economic outcomes, such as reduction in high-school dropout. The present findings highlight the need to provide and evaluate mental health support services for young people who have left the education system to enhance their chances of returning to education or gaining meaningful employment. There may be broad benefits of such service and policy interventions.
